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COMPLETE SPECIFICATION 

Improvements in or relating to Guanidines 

& Baker Limited, a British guanidine derivatives of formula I are prepared 



We, May 

Company of Dagenham, Essex* do hereby 
declare the invention, for which we pray that 
a patent may be granted to us, and the method 
5 by which it is to be performed, to be particu- 
larly described in and by the following state- 
ment: — 

This invention relates to new guanidine 
derivatives, to a process for their preparation, 
10 and to compositions containing them which are 
useful in the prevention and treatment of 
fungal diseases of plants. 

It has been found that the alkyHdene- and 
alkenylidene- amino guanidines of the general 
15 formula: 

R x NH 

>C=N — NH — C< I 
R 2 NH 2 

wherein Ri represents an alkyl or alfcenyl group 
containing five to seventeen carbon atoms, of 
which not more than thirteen are in a straight 

20 chain, and R 2 represents a hydrogen atom or a 
straight or branched alkyl group containing 
from one to five carbon atoms, and acid addi- 
tion sales thereof, are active against fungi 
pathogenic to plants. These new compounds 

25 are, in consequence, particularly useful in the 
prevention and treatment of plant diseases 
caused by such fungi. Hence, they may be 
used as foliage protectants and seed dressings. 
In particular, they are active against brown 

30 rot in fruit (Sclerotinea laxa), scab in apples 
(Venturta hxaequcHis) and Botrytis cinerea 
infection of broad beans (similar to the Choco- 
late Spot infection (Botrytis fabae). 

Preferred compounds according to the inven- 

35 tion are those in which R 2 represents a hydro- 
gen atom or a methyl group, and especially 
dodec^lidene-aminoguanidine and 1-methyi- 
decylideneaminoguanidine and their acid addi- 
tion salts. 

40 According to the invention, the amino- 
[Price4s.64.l 



by the reaction of a carbonyl compound of the 
formula: 

R* 

>C-0 II 

R 2 

(wherein Ri and R 2 are as hereinbefore defined) 
with aminoguanidine of the formula: 



45 



H 2 N — NH— 



NH 



NH 2 



III 



or a salt thereof. The reaction is preferably 
effected using a solution or mixture of the 50 
carbonyl compound in water or a solvent such 
as ethanol, and an aqueous acid (or alkaline) 
solution of aminoguanidine. The aminoguani- 
dine is preferably employed as a water-soluble 
add addition salt 55 

When used as fungicides, the guanidine 
derivatives of formula I may conveniently be 
employed as their add addition salts, it being 
understood that only such salts should in prac- 
tice be employed as contain anions that are 60 
relatively innocuous to plants when used in 
effective doses so that the beneficial fungiddal 
properties inherent in the parent compound are 
not vitiated by injurious properties ascribable 
to those anions; in other words only non- 65 
phytotoxic salts are contemplated. Suitable 
add addition salts include hydrohalides, for 
example, hydrochlorides, phosphates, nitrates, 
sulphates, borates and salts of organic acids, 
for example, acetates, succinates, and 70 
phthalates. 

The invention is illustrated by the following 
Examples. The melting points given are 
uncorrected. 

Example I 75 
Dodecanal (18.5 g.) dn ethyl alcohol (100 
ml.) was added dropwise with vigorous stirring 
to a solution obtained by dissolving amino- 
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guanidine bicarbonate (B.4 g.) in a slight 
excess of N nmic add («*. 105 mL). The 
wnite solid which separated was collected and 
washed with water, ethyl alcohol and ether to 
IT 2 °° d ^ d ^eanunoguanidine nitrate mp. 
84— 86°C. A sample recrystallBed from 
chloroform had a melting point of 95.0— 

ln .Similarly prepared from aminogoamdine 
10 nitrate and die appropriate carbonyl compound 
were the following: 



15 



20 



Heptyhdeneaminoguanidme nitrate, mv 
84.5-85 J°C. (421% yield) ^ P- 
1-memymeptyKdeneaininoguanidine nitrate, 
n t& 1O3 - 5 - 10 ^ o C (4K% yield) 
OccyLdensanmoguanidine nitrate, m.» 
86,5--87.5oC (90% yield) P ' 

o^ yh „ e . n ^^ 0 S uanidin e nitrate, m.p. 
80— 82°C. («Q% yield) ^ 

Decyhdeneainmoguanrome nitrate, mo 
91.0_92.5°C. (42% yield) ^ P ' 

Sales other than the nitrate can be made by 
replacmg the nitric add by the appropriate 
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Example H 
To a warm solution of ammoguamdine 

TV,^?, mtdec-10-enal (21.2 g.) in ethyl 

30 anicaUy shaken for 1 hour. The solid material 
&us obtamed was washed with water, emvl 
and ether and recrystallised from vSS 

SLv?'*' J^^g undec-10-enyIideneamino- 
guamdine nitrate, m.p. 84°C 

35 Examplb m 

A solution of 5-fonnyI-2A4,8,10,10-hexa 

££Lr25? to.a sohmon of arninogWdine 
nitrate (40 g.) in hot water (100 rnk) corflain- 

wS° Ut / ^ a ° f 2NHNO *** *i Sire 
heated under reflux for 3 hours. The mSture 

product, first with water flOO ml ^ an A 

45 mo^^L^^^^^ 
^^AJ WiexameiSjylundec- 

lrntp^^ 0gUanidine <« 

; Example IV 

Aminoguamdine bicarbonate (40 &> was dis 
solved Jn 2N nitric add fl<so mL> ^d tfc 
solution added to l-tetradetanal ^ <f\ • 
ethanol (100 ml.). AfteTSL^ 
mmag, the nurture was auSo^ 
2 hours and then filtered. The sotfd Z d £t 
obtained was triturated with water (100 mL? 
ethanol (100 ml.), and ether (MO ml) md 
dried. After recrystallisation from etfaSol (250 
ml), tetradecyBdeneanunoguanidinT^^S 
(60 S-), m.p. 83— 84°C. was obtained 



50 
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Example V .60 
Aminoguanidiiie bicarbonate (20 gA was dis 
solved in 2N nitric add (80 ml.) and the solu- 
tion added to n-hesanal (14.7 g) in ethanol 
PMml.). 1 he mixture was mechanically shaken 
for 2 hours and then filtered. The crude pro- 65 
duct thus obtamed was washed with a httfe 
water ethanol and then ether, and recrystal- 
lised from ethanol. n-Hexyhdeneaininoguani- 

Example VI 70 
Ammoguanidme bicarbonate (5 g.) was dis- 
solved in 2N nitric add (20 ml.) by stirring 
Tf 00 c f} £a3 ««» then wanning tf 

2? ^ aDd J f f ter (1 ° ^ and 
The^t^ 611 meeh ™% for 3 noura. 
I*L^r 'J hl f h se Parated was collected and 
Kcrysmflised fmin water to give 1-methyl- 

Ss^^^^^^^C^g-Xmi. 80 

sco^fi P n^i, favention . . incIudes ***** its 
scope fungicidal compositions comprising one 

arM^-? nm0g l? n i dines of f ™k I, or an 
one or more solid or liquid diluents of the 
^T^ 7 D ^ ™ fungicidal composi- 
tions. Such compositions may take the form of 
duste, diversions and emulsions. In the said 
compels, there may also be incorporated 90 
one or more substances known to be active as 
fungicides, msectiddes, bactericides fcrtifiler! 
or plant-growth regulating agents ' terUJlSers 

9(V ™P ° f t 7P ical fungicidal compositions 
ac ^dmgtothe invention are: o<; 

(a) lettable powders comprising the active 
material dispersed in a concentration^ for 

SSrV* % ?Q% ?/ W f n ^ iner? aSo£ 
rat carrier such as a silicaceous earth together 
wtti, an ionic ornon-ionic wetting and%1 1 0 0 
perang agent such as an alkali me^ 4lt of a 
Sf ^ •S* 8 * 5ul P h «e, " Sy neutral 

oS offc deri We o? ?pS2s 

condlin 1 ' 3 ^ 7 occur ring glycerides or a 

t .<V> Self-emukifying concentrates comprisin<r 
the aenve material in solution or suspension in* 
a concentration 0 f, fo r example, up tc 80% 
w/v ,n a suitable solvent such as aA areniatic 110 

S^5° D -, Ce - g - Y Iene >> ^ent^aph?K 
a mineral od together with an ion-c or non 
ionic wetting and/or dispening agent. 

ma^rial m suffiaent mert absorbent carrier to 115 

f °™ 2 ^"flo^g Powder and difotin" the 

Sfc^ ° De ° r more inert earrieShas 
gq, diatotnaceous earths, woodflours Ind 

forSulS^K' 0118 ° f ^ active ma terial 120 
^ manner commonly employed 
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The concentrated compositions described 
under (a) and (b) yield, on dilution with water 
until the concentration of the active material is, 
for example, from 0.05% to 0.4% w/v, stable 
suspensions and emulsions respectively which 
may be used in the form of a spray. 

The products of the present invention are, 
as already stated, particularly useful in the 
prevention and treatment of diseases of plants. 
They also have possible utility against fungi 
which attack cellulosic materials including tex- 
tiles and leather, and the compositions of the 
present invention are also useful for treating 
strch materials to prevent or minimise fungal 
attack. 

Tile fungicidal properties of the compounds 



of the invention are demonstrated by the 
following experimental results showing the 
inhibition, of spore germination produced by 
the compounds of the invention. 20 

The compounds were suspended or dissolved 
in aqueous mixtures containing 0.05% of a 
wetting agent at concentrations of 0.08, 0.8 a 
and 8.0 ppm. The f ©lowing tables gives the 
minimum concentration of active substance 25 
capable of inhibiting by 50 ±101% the germ- 
ination of the named spores. In the table, a 
minimum concentration of 0.08 ppm. is indi- 
cated by 5, of 0.8 .ppm. by 4, and of 8.0 ppm. 
by 3. The organisms tested were BotryHs 30 
cin&ea (B.C.), (Sclerotina laxa) (SJ.), and 
(Venturia inaequalis) (Vi.i.). 

Table 
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Test Result 


Compound 


B.C. 


SJ. 


Vi. 


Ethylideneaminoguanidine nitrate 


o 


o 


0 


Propylideneaminoguanidine nitrate 


L 


L 


L 


Butylideneaminoguanidine nitrate 


L 


L 


L 


Hexylideneaminoguanidine nitrate 


3 


3 


3 


Heptylideneaminoguanidine nitrate 


3 


3 


4 


1-MetiiylheptyHdeneaminoguanidine nitrate 


3 


3 


4 


Octyhdeneaminoguanidine nitrate 


4 


3 


4 


1-MethyldecyKdeneaminoguanidine nitrate 


5 


5 


5 


Dedecyhdeneaminoguanidine nitrate 


4 


4 


5 


Undecyl- 1 0-enidineaminoguanidine nitrate 


3 


3 


3 


Tetradecylideneaminoguanidine nitrate 


3 


3 


3 


1-MethylpentedecyHdeneaminoguanidine nitrate 


L 


L 


L 


2,2,4,8,10,10-Hexamethylundec-5-ene-5- 
methyleneaminoguanidine nitrate 


3 


3 


3 


Nonylideneaminoguanidine nitrate 


3 


3 


3 


Decylideneaminoguanidine nitrate 


3 


3 


3 



In the Table L indicates that the compound showed a slight inhibitory activity 
at 8-0 ppm. while o indicates inactivity at this concentration. The first three and the 
twelfth compounds of the Table are not within the scope of the present invention. 

WHAT WE CLAIM IS: — 
1. Alkylidene- and aHcenylidene 
guanidines of the formula : 



amin o - 



Ri NH 

>C = N— NH— C< 
R 2 NH 2 



and their acid addition salts, wherein repre- 
sents an alkyl or alkenyl group containing 5 
to 17 carbon atoms, of which not more than 
13 carbon atoms are in a strargjit chain, and 
R 2 represents a hydrogen atom or a straight or 
branched chain alkyl group containing 1 to 5 
carbon atoms. 
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2w Ammoguamdine derivatives as claimed in 
daUrn 1 in -which R 2 is a hydrogen atom or a 
metfcyl group. 

3. Dodec^deneaininoguanidine and its acid 
5 addition salts. 

4. 1 - Methyldecyfideneaminoguanidine and 
its acid addition saRs. . 

5. Pro jess for the preparation of the amino- 
guanidlnu derivatives claimed in claim 1 whida 

10 conqwrises reacting aminoguanidine, or an acid 
addition sak thereof^ with a carbonyl com- 
pound of the formula R t .CX) JR 2J where R, and 
- R 2 as defined in claim 1. 

6* Process according, to cMm 5 in which 
15 tfee carbonyl compound is reacted with a water- 
sohible acM adoption salt of aminoguanidine 
in an aqueous medium. 



7. Process according to claim 5 substantially 
as described in any of Examples I to VI. 

8. ADcylidene- and alkenyhdene- amino- 20 
guanidines as daimed in claim 1 when pre- 
pared by the process claimed in any of claims 

5 to 7. • 

9. A fungicidal composition comprising one 

or more aminoguanidine derivatives as defined 25 
in any of claims 1 to 4 and 8 in association 
with a solid or liquid diluent of the type 
commonly used in fungicidal compositions. 

10. A fungicidal composition as claimed in 
claim 9 substantially as hereinbefore described. 30 

J. A. KEMP & CO., 
Chartered Patent Agents* 
% Staple Inn, London, W.G.1. 
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